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Résumé 
Les perspectives de population constituent un outil d’aide à la décision ou encore un 
instrument permettant d’alimenter les débats sur l’avenir de nos sociétés. Ces pers-
pectives sont basées sur un ensemble de choix pris par le modélisateur quant à la 
méthodologie de projection et à l’évolution future des composantes de le croissance 
démographique (fécondité, mortalité, migration). Afin d’utiliser ces projections à 
bon escient, les utilisateurs doivent être conscient de l’impact de ces choix sur les 
résultats d’une projection démographique. À l’aide de perspectives démographiques 
publiées pour la Belgique par des institutions nationales et internationales, cet ar-
ticle met en évidence le rôle crucial joué par les hypothèses retenues relatives à 
l’évolution future des composantes de la croissance de la population sur le résultat 
des projections.  
Mots clefs 
Projection de population, (rôle des) hypothèses, composantes de la croissance. 
Abstract 
Population projections serve as a decision-making tool or as a tool to help contribute 
to discussions on the future of our societies. These projections are based on a series 
of choices made by the modeller about the projection methodology and the future 
trends in the population growth components (fertility, mortality and migration). To 
use these projections wisely, users should be aware of the impact of these choices 
on the results of a population projection. This article highlights the crucial role of the 
assumptions made on the future trends of the population growth components on 
the projection results, using population projections for Belgium published by na-
tional and international institutions. 
Keywords 
Population projections, (role of) assumptions, growth components. 
                                                                   
1. Bureau fédéral du Plan, Bruxelles, Belgique. 
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Introduction 
A population projection is the result of a set of choices on both the pro-
jection method and the assumptions about the future evolution of the dif-
ferent population components (mortality, fertility and migration). In this 
paper, we study the effect of changes in these assumptions on the results 
of the population projections for Belgium until 2060. We also examine 
how the assumptions are influenced by the year or time when the projec-
tion is carried out. In particular, it shows the interest of a regular revision 
(every year in this case) of the assumptions to take the most recent trends 
into account, without losing sight of the longer-term trends. This article 
tries to show that, more than the population projection itself, the assump-
tions used for the projection are themselves important results. 
First, we focus on the historical components of population growth in Bel-
gium to highlight which of these components currently influence this 
growth and, consequently, are more likely to impact future growth. Next, 
there is a short description of the projection method used in the national 
population projections for Belgium. The assumptions on fertility, mortal-
ity or migration are subsequently presented and the importance of the 
time horizon when making these assumptions highlighted. The national 
population projection for Belgium published in 2016 is then presented at 
country level and for the three regions (the Flemish Region, the Walloon 
Region and the Brussels-Capital Region). This projection is compared 
with previous national population projections (published since 2000) 
and with population projections for Belgium published by international 
organisations (Eurostat and the United Nations Population Division). 
These comparisons will once again highlight the impact of the assump-
tions concerning the future evolution of the demographic components on 
the future population growth and its age structure. The comparisons 
show also the need to update the assumptions regularly, at least for short-
term purposes. The last section discusses and summarises some of the 
points explained in the paper. 
Determinants of growth – historical overview 
The yearly population growth in Belgium (Figure 1) should be analysed 
from the point of view of the population growth determinants. At the na-
tional level, population growth is the result of the natural balance (births 
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minus deaths) and net international migration (immigration minus emi-
gration). Up to the 1980s, population growth was largely explained by the 
natural balance, which dominated net international migration for almost 
the whole period. During the 1990s, both determinants contributed 
equally to population growth. During the 2000s, international net migra-
tion contribution went up and became significantly higher than the natu-
ral balance. In the 2010s, international net migration explains around 
70% of the population growth. 
FIGURE 1 Historical yearly population growth and its components for Belgium 
 
Sources: National Register, FPB calculations. 
In Figure 2, a distinction is made between net migration from individuals 
with Belgian nationality and other individuals («foreigners»)2. Net migra-
tion of individuals with Belgian nationality has been relatively constant 
and negative3 since 1948. Since the 2000s, population growth in Belgium 
has been mainly due to an increase in net migration of foreigners. 
                                                                   
2. It corresponds to the current nationality of the individual, but not to the nation-
ality of origin or the country of departure. 
3. The independence of Congo in 1960 led to a massive return of Belgian people, 
which explains the positive value of the net migration of Belgians for this year. 
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FIGURE 2 Net international migration of Belgians and foreigners 
 
Sources: National Register and Statistics Belgium, FPB calculations. 
International migration mainly impacts the working-age population: 
80% of immigrants are aged between 15 and 64 (compared to 63% for 
the native population), which also has an impact on the number of women 
of childbearing age and, consequently, the number of births.  
Internal migration constitutes the third determinant of population 
growth for the three regions (Figure 3). Unlike the other two regions, the 
Brussels-Capital Region is experiencing negative internal net migration: 
the number of individuals leaving this region (going to either the Walloon 
Region or the Flemish Region) is higher than the number of individuals 
moving into this region (and coming from either the Walloon Region or 
the Flemish Region). This phenomenon is explained by suburbanisation. 
As a result, while internal migration is currently slowing down popula-
tion growth in the Brussels-Capital Region, it contributes to the growth of 
the other two regions. Internal migration is even more important for 
smaller geographical unit, e.g. municipalities (Eggerickx et al., 2010). At 
the subnational level, internal migration thus constitutes an important 
determinant of population projection. 
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FIGURE 3 Components of the annual growth 
for the three regions 
 
 
 
Sources: National Register, FPB calculations. 
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Projection method: importance of the assumptions 
General overview 
Since 2008, population projections for Belgium have been prepared 
jointly by Statistics Belgium and the Federal Planning Bureau (FPB). They 
are updated annually. Twenty population projections for Belgium have 
been published between 1940 and the 1990s (Schoumaker et al., 2010). 
All of them are based on the «cohort component projection method», 
which is based on the components of demographic change. Starting from 
the latest observation of the population at the beginning of the year t 
(Popt), the births during year t (Bt) are added and the deaths (Dt) sub-
tracted (including the deaths related to the births occurring in the same 
year). Then internal immigration (InIt) is added and internal emigration 
(InEt) is subtracted. Finally, the model addresses international migration 
(adds immigration (It) and subtracts emigration (Et)).The resulting pop-
ulation is the final population at the end of year t, which becomes the pop-
ulation at the start of year t+1: 
Popt+1 = Popt + (Bt – Dt) + (InIt – InEt) + (It – Et) (4) 
Splitting the total population by age x: 
Popx+1
t+1 	=	Popx
t 	–	Dx
t 	+		InIx
t 	–	InEx
t	+		Ix
t 	–	Ex
t (5) 
for x from 1 to last projected age 
Pop0
t+1	=	ℎ	–	Dbirth
t 	+		InIbirth
t 	–	InEbirth
t 	+		Ibirth
t 	–	Ebirth
t  (6) 
Where 
  represents the deaths of children born in year t 
(and the same applies to the other components of the equation (6)). 
It is an iterative, deterministic process which runs until the last projection 
year. The projection model goes to 2060 and makes projections for Bel-
gium by age, sex and district4 (NUTS 3 level). Although the component 
method is straightforward, its complexity lies in the assumptions on fu-
ture demographic changes (the expected number of births, deaths and 
migrations). 
The official population projections are not only carried out at national 
level but also at subnational level for regions and also for districts. Con-
sequently, the projection model is based on a bottom-up approach, which 
allows assumptions to be made on mortality, fertility and migration at 
                                                                   
4. Belgium has 43 district subdivisions smaller than the provinces. 
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district level, whenever possible5, so as to integrate specific local features. 
The projection of the population at regional level thus corresponds to the 
sum of the projected populations at district level, while the projection of 
the population for Belgium corresponds to the sum of the population in 
all the districts. 
In-depth analysis of the assumptions 
This section gives an overview of the assumptions applied by the FPB and 
Statistics Belgium in the official population projections (a detailed de-
scription is available in different Working Papers6 and in the organisa-
tions’ annual publications7). It is important to specify that official projec-
tions – excluding the implementation of specific scenarios – are estab-
lished assuming unchanged policy and unchanged societal organisation. 
They are also based on the scientific knowledge available at the time of 
the projection. 
Presenting several scenarios would be a way to highlight the uncertainty 
surrounding projections. However, The FPB with Statistics Belgium de-
cided against publishing multiple scenarios because the official popula-
tion projection for Belgium serves as input for different projection exer-
cises carried out by the FPB (among others, the economic outlook and 
projections related to the cost of ageing). Multiple demographic scenarios 
could make decision-making even more difficult. Nevertheless, while the 
«pedagogical» weakness of publishing only one scenario is recognised, 
the assumptions are described in complete transparency. 
With regard to mortality, the projections for Belgium have been relying 
for many years on a continued downward trend in death probabilities by 
age and sex (Paul, 2009). The most recent projections apply this trend at 
the regional level (by sex and age) and use a standardised mortality ratio8 
to obtain projections of death probabilities at district level.  
                                                                   
5. It greatly depends on the number of observations required to obtain statistically 
representative results at district level by sex, age and (groups of) nationality. 
6. See Paul, 2009, for the mortality model; Vandresse, 2014, for the household pro-
jections; Vandresse, 2015 for the modelling of international migration and Vandresse 
2016 for the modelling of internal migration. 
7. Available on www.plan.be. 
8. Ratio between the observed number of deaths in a district and the expected 
number of deaths based on the mortality rates – by age and sex – observed in the region 
to which this district belongs. 
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The assumptions on fertility, used to make birth projections, are based on 
age-specific fertility rates. It should be noted that in the past, at least be-
fore the 1990s, fertility was assumed to follow a decreasing or an increas-
ing trend based on the linear extrapolation of the past trend. Before the 
1990s’, fertility was higher and fluctuated. Given the significant impact of 
this component on population growth at this time (see Section 2), the pro-
jection of births was a significant component of expected growth. Since 
fertility has been low and relatively stable for several years, the latest 
projections are based on constant age-specific fertility rates in the long 
term. These expected rates are based on the average of the last observed 
years and incorporate a distinction between Belgian women and women 
with a foreign nationality. These rates are also calculated by district to 
specify local features. Since the projections are currently based on con-
stant age-fertility rates, the fertility assumption does not account for de-
layed motherhood, a phenomenon which is characteristic of modern so-
ciety. There is room for improvement here. 
In most population projections (especially in those made by national in-
stitutions), the future evolution of international migration is assumed to 
be based on either constant immigration and emigration flows (based on 
the latest observations) or on a scenario of convergence to zero net mi-
gration in the long run. These two approaches (constant migration flows 
or convergence scenario) lead to different population trends. As explain-
ed above, net migration currently explains more than 70% of the popula-
tion growth in Belgium, which leads to the assumption that migration 
flows have a significant impact on the population projection. Conse-
quently, special care must be taken in considering this assumption. 
As part of a continuous process of improving its models, the Federal Plan-
ning Bureau has done background work to develop further the method-
ology for the projection of international migration (Vandresse, 2015). In 
particular, it has assessed the relevance of economic variables as deter-
minants of international migration and taken into account the expected 
population increase in the origin countries, which should increase inter-
national migration flows in the long run. Furthermore, assumptions on 
the future international immigration of foreign-born individuals have 
been made for three groups of countries: the old Member States of the 
European Union, the new Member States of the European Union since 
2004 and non-EU countries. This makes it possible to make migration de-
pend, among other factors, on nationality. 
As far as possible, this methodology tries to reconcile – in the Belgian con-
text – the different arguments described in the migration theories and the 
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rather mechanical approaches (convergence scenario or constant migra-
tion flows) generally applied in most population projections. 
Time horizon 
Population projections are usually made over the long term, between 20-
year and 50-year time horizon. The World Population Prospects pub-
lished by the United Nations (2015) even go up to 2100. The longer the 
projection horizon, the more uncertainties there are (National Academies 
Press, 2000, chapter 7). For a 50-year time horizon, the fertility and mor-
tality behaviours of individuals who are not yet born have to be projected. 
There are not only uncertainties about the projection of the number of 
individuals but also about their demographic behaviours. Therefore, the 
long-term assumptions should be completely transparent to interpret 
projection correctly. 
In the short term, without unexpected events, uncertainty is less im-
portant (a significant share of the future population is already born and 
present on the territory). Modellers have better knowledge (or a better 
feeling) of what could happen in the coming few years, taking the recent 
past into account. Schoumaker et al. (2010) estimate the error of projec-
tion at time t+15 to 1.5% in the projection for Belgium published in 1992. 
They also found that the projection error decreased progressively over 
the successive projections (from 6.1% in 1940 to 1.5% in 1992). 
Note that the short-term evolution has, of course, an impact on the popu-
lation growth in the long term. The new-borns of the 2020s will become 
the adults of the 2040s-2050s, while the new migrants arriving in the 
2020s will immediately integrate into the working age population, then 
leave the working-age population after some decades. 
Unexpected shocks have played an important role in the recent evolution 
of the Belgian population. First, immigration to Belgium from Italy, Spain, 
Greece and Portugal has sharply increased since 2009 (Figure 4). For 
these countries hit by the economic crisis, there is a link in the short term 
between immigration and some economic variables, especially the unem-
ployment rate. In the 2014-2060 population projections published by the 
Federal Planning Bureau and Statistics Belgium (Federal Planning Bu-
reau and Statistics Belgium, 2015), this link has been estimated through 
an econometric approach and is used for short-term immigration projec-
tions only. 
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FIGURE 4 International immigration in Belgium 
from Spain, Italy, Greece and Portugal 
(top) and from non-EU countries (botton) 
 
 
 
Sources: National Register and Statistics Belgium. 
Second, for immigration from non-EU countries, a reverse trend was ob-
served between 2010 and 2013 (Figure 4) that can be explained by a 
change in the law concerning family reunification (more restrictive con-
ditions9) under which most of the immigration from these countries oc-
cur. The population projections for Belgium published in 2015 are based 
                                                                   
9.  The Law of 15 December 1980 on entry to Belgian territory, residence, estab-
lishment and removal of foreign nationals was amended on 8 July 2011. The new law in-
troduces additional requirements and restricts the right to family reunification, notably 
the introduction (except for EU citizens) of a condition of stable, regular and sufficient 
income. 
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on the assumption that the effect of the new law on family reunification 
will persist until the end of the current legislative term in 2019. In the 
long run, however, population growth in non-EU countries (i.e. of popu-
lation at risk of migration) should lead to increased immigration. 
Third, the economic crisis and high unemployment rate seem to have an 
impact on fertility, especially at younger ages (Goldstein et al., 2013). Af-
ter several years of catching up succeeding a postponement period 
(changes in childbearing age patterns), the total fertility rate in Belgium 
has been declining again since 2010 (Figure 5), in the wake of the eco-
nomic crisis. The decline in fertility rates particularly concerns women 
under 30 years (Figure 5). This downward trend can be explained by a 
desire of young households, who are most affected by the crisis, to post-
pone parenthood. The economic and financial crisis does not seem to im-
pact the fertility behaviour of women aged 30 years and more. There is 
even evidence to suggest that the fertility rate of women aged between 
35 and 49 years continues to rise. 
In the short term, the latest population projections assume that the total 
fertility rate will have decreased until 2015 (included) and then will pro-
gressively reach its pre-crisis level (assuming a progressive economic re-
covery in the coming years). 
Finally, the recent and unexpected asylum crisis (observed in 2015), 
which led to a substantial flow of asylum seekers into Belgium (and into 
Europe in general), should push population growth upwards in the short 
term (this will be discussed in the next section). 
Given these few elements, it seems that, when possible and relevant, as-
sumptions should be differentiated by the time horizon (short- and long-
term). Furthermore, integrating specific short-term assumptions (related 
in the present case to a change in a specific migration policy or to eco-
nomic and humanitarian crises) in the population projection shows the 
importance of regularly updating the projection to take the latest obser-
vations and events into account. These have an impact on the population 
growth components, in particular in the short/medium term. This is im-
portant, keeping in mind that population projections are used not only 
for long-term planning, but also for the short-term economic forecasts 
used by the federal government to draw up its budget. 
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FIGURE 5 Total fertility rate and (group of) 
age-specific fertility rate 
 
 
Sources: National Register and Statistics Belgium. 
Overview of the population projection for Belgium 
National population projection (2015-2060) 
for Belgium and the three regions 
The population of Belgium is projected to grow by 16% (1.8 million in-
habitants) between 2015 and 2060, in accordance with the assumptions 
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described in the 2014-2060 population projection of the FPB (Federal 
Planning Bureau and Statistics Belgium, 2016). 
In the long term, the natural balance decreases. The decline is caused, in 
particular, by a rise in the number of deaths as the baby-boom genera-
tions gradually reach higher ages (85 years as from 2030). However, the 
natural balance remains positive over the whole projection period as 
does net international migration. In the short to medium term (2016-
2020), the natural balance increases owing to an upturn in fertility (see 
Section 3.3), which had been on the decline during the economic and fi-
nancial crisis. Fertility (particularly among women under 30 years) is as-
sumed to decrease until 2015, as a result of the crisis, and thereafter grad-
ually return to its pre-crisis average. 
During the preparation of this projection, Belgium, and Europe in general, 
were facing a large inflow of asylum seekers. In the short term, the asylum 
crisis is expected to generate an increase in migration flows. Indeed, this 
projection assumes that the inflow of asylum seekers in 2016 will remain 
unchanged compared to the last quarter of 2015 and then decline gradu-
ally to reach, by mid-2017, the levels observed before the asylum crisis. 
However, in accordance with the national definition of the official popu-
lation figure (art. 4 of the Act of 24 May 1994 creating the waiting regis-
ter), the population projection does not include the asylum seekers 
whose application is pending and who are recorded in the waiting regis-
ter, but only those who are recognised as refugees. As a result, additional 
assumptions on the rate of recognition and the duration of the asylum 
procedure have been made (see Federal Planning Bureau and Statistics 
Belgium, 2016, for more details). Obviously, all these assumptions on the 
asylum crisis are surrounded by a high level of uncertainty owing to the 
unpredictability of many factors10. 
                                                                   
10. Since then, countries at the borders of Europe and the European Union have 
taken measures (closing borders and the agreement with Turkey concluded in March 
2016) which have led to a drastic decrease in the flow of asylum seekers into Belgium 
(and into other European countries). 
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FIGURE 6 Population Projections 2015-2060, 
Belgium and the three Regions 
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Sources: 1991-2014: National Register, Statistics Belgium and 
FPB calculations, 2015-2060: Perspectives demogra-
phiques 2015-2060, BFP-DGS. 
A population increase is also expected in all three regions (see Figure 6), 
but at different rates: growth is higher in the Brussels-Capital Region 
(+32% in 2060 compared to 2015, i.e. 380’000 additional inhabitants) 
and in the Walloon Region (+16%, 882’000) than in the Flemish Region 
(+14%, 907’000). The relatively stronger increase expected in the long 
term in the Brussels-Capital Region, is due to the relatively higher num-
ber of immigrants settling in this region. The projected international mi-
grations at the national level is distributed by age, sex and district (and 
consequently by regions) according to the average of the last three ob-
served years (35% for the Brussels-Capital Region, 47% for the Flemish 
Region and 33% for the Walloon Region). 
The natural balance in both the Flemish Region and the Walloon Region 
becomes slightly negative as of the 2040s but tends to become positive at 
the end of the projection period. In contrast, the natural balance remains 
positive in the Brussels-Capital Region. These contrasting evolutions are 
due to different age structures in the regions. Immigration affects age 
structure more in the Brussels-Capital Region as well as its share of pop-
ulation in childbearing age. 
The population evolution in the regions depends not only on the evolu-
tions of the natural balance and net international migration, but also on 
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the evolution of net internal migration (between regions). In this regard, 
the Brussels-Capital Region stands out from the other two regions, with 
a negative balance for the whole projection period due to suburbanisa-
tion. 
Comparison between successive national projections 
The aim of this section is not to compare the successive national popula-
tion projections with reality. A post-mortem analysis of the population 
projections for Belgium has already been done in Schoumaker et al. 
(2010) for projections produced between the 1940s and the 1990s. More 
recent projections are too recent to do such an exercise. The aim of this 
section is rather to explain how and why the most recent BEPOP until 
2060 have evolved from year to year, thereby highlighting the im-
portance of the assumptions in a projection. 
The successive projections are summarised in Figure 7. The oldest pro-
jection discussed in this paper, which is the projection from 2001 to 2050 
(PROJ_2001, see Figure 7), shows a significantly lower population count 
compared to all the others. In this projection, the number of inhabitants 
in Belgium in 2050 was expected to be around 11.1 million, a lower level 
than currently observed (less than 15 years after its publication). Given 
that the number of inhabitants amounted to 11.2 million in 2014 and that 
the 2000 projection result for 2014 was around 10.6 million inhabitants, 
the projection error (at t+15) reaches 10%, which is notably higher than 
the errors of the projections published before 2000, e.g. 1.5% in 1992. 
The increase in immigration observed from the 2000s was largely unex-
pected. Total immigration was projected at 70’000 immigrants per year 
until 2050 (net migration around 17’000 per year) while the actual sta-
tistics show an increase ranging from 89’000 in 2000 to 166’000 immi-
grants in 2010 (35’000 net migration in 2001 up to 62’000 in 2010). 
The next projection was published in 2008 (PROJ_2008). The increase in 
international immigration was partially observed then, and consequently 
taken into account. Experts estimated that this trend would persist in the 
medium term but that such a high level of immigration would not be sus-
tainable in the long term. They consequently assumed that the immigra-
tion level would progressively slow down in line with the decrease in the 
relative economic attractiveness of Belgium. Net migration was assumed 
to decrease from 52’000 immigrants in 2008 to 29’000 immigrants in 
2060 (26’000 in 2050). Given this assumption, the population projection 
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for Belgium reached 12.5 million inhabitants in 2060 (12.4 million inhab-
itants in 2050), which was noticeably higher than the previous official na-
tional projection. 
FIGURE 7 Population Projections for Belgium 
Comparison between successive national projections 
 
Sources: Statistics Belgium and the Federal Planning Bureau. 
It was also the first time that a link was made between immigration and 
economic determinants in these projections jointly developed by the Fed-
eral Planning Bureau and Statistics Belgium. In this methodology, the 
long-term evolution of immigration from the new EU Member States and 
non-EU countries (third countries) was based on the relative economic 
attractiveness of Belgium. The reasoning underpinning this approach 
was based on the immigration surge from the new EU Member States dur-
ing the 2000s, which could be largely attributable to the relative eco-
nomic attractiveness of Belgium (standard of living, salaries and employ-
ment opportunities), since the EU enlargement process had progressively 
led to free movement of people and workers. It did not exclude the possi-
bility that the immigration surge would continue or even increase in the 
short term. Nevertheless, looking further ahead, it was reasonable to pro-
ject a trend reversal should the economic attractiveness of Belgium rela-
tive to these countries deteriorate in the long term. The same logic of 
comparing living standards was applied to the expected evolution of im-
migration from third countries. For immigration from the old EU Member 
States, the expected evolution relied more on a logic of proximity with 
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Belgium rather than on a logic of attractiveness based on the gap between 
standards of living. 
The projection published in 2011 (PROJ_2011)11 was updated upwards 
(13.5 million inhabitants in 2060), mainly because the last available im-
migration statistics, which determine the starting point of the projection 
of international immigration, had seen a continuous increase. From 2011 
to 2013, immigration in Belgium faced a decreasing trend (mainly ex-
plained by the modification in the law concerning family reunification). 
In the following two editions, this drop led to successive downward revi-
sions of the future evolution of immigration, which entailed a downward 
revision of the population projections down to 12.5 million for 
2060(PROJ_2014). In hindsight, the projection methodology developed at 
that time especially for the long term appeared over-dependent on the 
last observed level of immigration.  
The revised methodology made the population long-term projections less 
dependent on the last observed trend in international migration. This 
methodology has been applied since the 2015 population projection and 
has led to an upward revision of the population projection in the long 
term (13.0 million inhabitants in 2060 for PROJ_2016). 
PROJ_2016 clearly shows the benefit of this new methodology. Indeed, 
the asylum inflow which has been taken into account in PROJ_2016 has a 
substantial impact on population growth in the short term (Figure 7), 
without impacting the long-term population growth, which is a reasona-
ble assumption. Actually, the recent asylum flows into Belgium for 2016 
have shown a strong decrease. The closure of the European Union’s ex-
ternal borders and the Agreement between the European Union and Tur-
key concluded in March 2016 certainly explain a significant part of this 
evolution. The short-term growth as projected in PROJ_2016 was too 
high. Those elements once again show the benefit of a flexible methodol-
ogy based on sound assumptions which allows projections to be easily 
and annually updated (in particular for short-term shocks) without sub-
stantially affecting long-term trends. 
                                                                   
11. Between 2008 and 2011, no updated population projection was published, no-
tably due to a delay in the publication of the population statistics. 
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FIGURE 8 Population projections for Belgium 
Comparison between two national 
projections. Age structure 
 
Sources: Statistics Belgium and the Federal Planning Bureau. 
For purposes such as planning for housing and schools, users of popula-
tion projections are interested in knowing the growth rate of the popula-
tion or its absolute increase. For other purposes, such as forecasting the 
cost of ageing, the age structure is more relevant. Differences in the as-
sumptions not only lead to differences in the growth rate of the popula-
tion but also to differences in its age structure. This is illustrated in Figure 
8 with two different projections. The age structure projected for 2050 by 
PROJ_2008 is younger than that projected by PROJ_2001. The main rea-
son for this difference is the assumption on net migration: in PROJ_2008, 
net migration has been revised upwards and migrants are more likely to 
be aged between 18 and 45 years. The higher share of the population aged 
between 0 and 20 years in PROJ_2008 is not only explained by the slightly 
upward adjustment of the total fertility rate, but also by the indirect im-
pact of migration on the number of births. Migrants are more likely to be 
of childbearing age.  
These elements lead us to conclude that each update of the population 
projections should be viewed as an ongoing improvement process inte-
grating new observations, new demographic changes (which were not ex-
pected) and new methodological aspects (generated by new socio-demo-
graphic trends, new issues, etc.) which could influence the growth rate of 
the population as well as its age structure. 
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Comparison with projections made by international institutions 
Besides the BEPOP published by the Federal Planning Bureau and Statis-
tics Belgium, projections are also produced by international institutions, 
including Eurostat and the United Nations. This section briefly compares 
the projections published by these institutions (EUROPOP2013 and 
UNPOP2015)12 with the population projections published by the Federal 
Planning Bureau and Statistics Belgium in 2016 (BEPOP_PROJ2016). 
These projections are summarised in Figure 9 (total population, net mi-
gration, total fertility rate and life expectancy at birth). 
The projected total population for Belgium in 2060 is much higher in the 
Eurostat projections (15.4 million inhabitants in EUROPOP2013) than in 
the national population projection (13.0 million in BEPOP_PROJ2016). 
This difference is mainly due to the migration component13. The medium-
term dynamic of migration is much greater in the Eurostat approach (Fig-
ure 9). The future evolution of net migration as assumed in 
EUROPOP2013 is a combination of three elements: a nowcasting compo-
nent for the first projected year (2013), a trend component for the follow-
ing five years (ARIMA model) and a convergence model14 for the long 
term (from 2050 onward). For the medium term (2020-2050), the as-
sumption is based on a combination of the trend component and the con-
vergence model (Eurostat, 2014). 
In particular, the trend component did not take into account the restric-
tive policy measures introduced in 2011, which curbed the growth (at 
least in the short term) of immigration. Nor did it consider that the 
growth observed in 2000 was due to specific factors (regularisation, ac-
cession of additional countries to the European Union), which should 
have been controlled for in the trend estimation.  
                                                                   
12. EUROPOP2103 and UNPOP2015 were published before the asylum crisis, as op-
posed to the latest population projection published by the Federal Planning Bureau and 
Statistics Belgium. 
13. For a summary of the most recent Eurostat population projection (EUROPOP 
2013), see European Commission, 2015. 
14. Eurostat assumes that all countries converge at a different pace to zero net mi-
gration in the very long run (2150 in EUROPOP2013). 
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FIGURE 9 Population projections for Belgium 
comparison with projections made by 
national and international institutions 
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Sources: Statistics Belgium (Observations), Federal Planning 
Bureau (BEPOP), Eurostat (EUROPOP2013) and 
United Nations (UNPOP2015). 
In the BEPOP, assumptions on international migration are not based on 
net migration but on immigration and emigration flows. The future evo-
lution of international migration flows is the result of different elements: 
a detailed analysis of the reasons for migrating; the use of econometric 
approaches for estimating, when relevant, the impact of relative eco-
nomic attractiveness on international immigration; the integration of 
world population growth; and the integration of specific events/shocks 
(the asylum crisis, the economic crisis, new legislation) which influence 
1,4
1,5
1,6
1,7
1,8
1,9
2
2,1
1991 2001 2011 2021 2031 2041 2051
Total fertility rate
Observations BEPOP (PROJ_2016)
EUROPOP2013 UNPOP2015
70
75
80
85
90
1991 2001 2011 2021 2031 2041 2051
Life expentancy at birth
women and men
Observations - W BEPOP (PROJ_2016) - W
EUROPOP2013 -W UNPOP2015 -W
Observations - M BEPOP (PROJ_2016) - M
EUROPOP2013 -M UNPOP2015 - M
Marie Vandresse 29 
immigration, at least in the short term. The emigration flows are pro-
jected using emigration rates in line with the immigration trend (Van-
dresse, 2015). 
The long-term trends of the determinants of the natural balance (total 
fertility rate and life expectancy at birth) are similar15 in both projections. 
However, it should be noted that the higher level of immigration in the 
Eurostat projection also leads to a higher number of births, as migrant 
women are generally of childbearing age (Eurostat applies the same fer-
tility rate for both native and foreign women). 
With regard to the population outlook by the United Nations (UNPOP, 
2015), the projection population for Belgium is slightly lower in the long 
term (12.7 million in 2060 in the medium-term scenario16) than the na-
tional projections and slightly higher in the short/medium run. The pro-
jected populations are rather close to each other although quite different 
methodologies are used for the projection of the growth’s components. 
For fertility the United Nations17 uses a first autoregressive model with a 
long-term mean equal to 2.1 (replacement fertility level), while the 
BEPOP are based on a constant fertility level. Belgium is one of the coun-
tries that is characterised by a low fertility level (third demographic tran-
sition), with a current fertility rate of around 1.8 (before the economic 
crisis). 
Regarding international migration, it is assumed in the United Nations 
population projection that if the recent net migration is stable, it should 
continue up to 2050 and then progressively decrease to reach 50% of the 
projected 2050 level in 2100. For Belgium, the United Nations consider 
that the recent net migration is not stable and apply a higher net migra-
tion in the short term (2015-2019). The long-term net migration level is 
computed using the average over the 1950-2010 period. Note that the 
United Nations does not take the latest available official statistics into ac-
count.  
The age structures (in %) in 2060 for Belgium resulting from the projec-
tions published by the national institutions (POPBE), the Eurostat popu-
lation projection (EUROPOP2013) and the United Nations population 
projections (UNPOP2015) are compared in Figure 10. The population 
ageing shows a slower pace in the Eurostat population projection: the 
population aged 75 years or more represents a smaller share compared 
                                                                   
15. The life expectancy at birth for women seems, however, slightly higher in the 
national projections. 
16. This is considered as the most likely scenario. 
17. See United Nations (2015) for a detailed description of the methodology. 
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to the national population projection. The opposite is true for the popu-
lation under 75 years, in particular between 40 and 65 years. Two factors 
explain this phenomenon. First, the higher projected level of immigration 
in the Eurostat population projection (see Figure 9) leads to a relatively 
higher share of new residents in the working age population and in the 
population of childbearing age. Second, the life expectancy at birth for 
men is considerably lower in the EUROPOP2013 exercise (Figure 9), 
which reduces the number of older individuals. In the United Nations 
population projections (UNPOP2015), the ageing process plays a strong-
er role, notably due to the more optimistic evolution of life expectancy for 
women. 
FIGURE 10 Age structure of Belgium in 2060 
National projection (BEPOP) compared 
to te Eurostat projection 
(EUROPOP2013) and to the United  
Nations projection (UN2015) 
 
Sources: Federal Planning Bureau (BEPOP), Eurostat (EUROPOP 
2013) and United Nations (UNPOP2015). 
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should be used or is more reliable. The answer is not straightforward. We 
could carry out an ex-post analysis to determine which of the institutions 
performs best. For such an analysis, different elements make the compar-
ison between projections difficult (see for example, Keilman, 2008). First, 
a sufficiently long historical perspective is necessary to compare a pro-
jection with observations. Second, projections are published at times 
when socio-economic and demographic conditions could be different. Let 
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us take the example of the last two national population projections. For 
these projections, the projection methodologies for international migra-
tion are identical but the worldwide environment changed, in that we had 
to face the asylum crisis. Finally, a projection is not a forecast. «Projec-
tions are aimed to describe what will happen in the future if current 
trends continue» while «forecasts are aimed to describe the most likely 
future» (de Beer, 2011, Section 7.4). Literally, «an analysis of the accuracy 
is useless in the [case of a projection] because [it is] always 100 percent 
correct» (Keilman, 2008). Still, projections are based on a set of assump-
tions which are subject to considerable uncertainties. To show these un-
certainties, some projection-makers (see for example Keilman et al., 
2002) call for the use of probabilistic population projections. In addition 
to a baseline scenario, these give a range of possible deviations from this 
path, a probability attached to that range. The United Nations opted for a 
probabilistic approach in their 2015 release but does this approach lead 
to more reliable projections? Uncertainties still exist on the parameters 
of the distribution (for fertility, mortality and migration) and the result-
ing confidence intervals. Distribution parameters are obtained from mo-
del-based estimations (times series) or from expert judgment. The pa-
rameters based on time series vary according to the quality of the data or 
the selected period of estimation. When they are based on expert judg-
ment, the element of subjectivity is all the more present in attributing a 
probability of 95% to a future trend or level. 
National population projections can be regularly updated and thus take 
into account the most recent observations, reflecting the latest demogra-
phic evolution (influenced by policy, the economic environment, the so-
cio-cultural context, etc.). This is important, in particular when an unex-
pected break in the trend appears. National population projections also 
allow countries’ specificities to be taken into account. Therefore, national 
population projections could be promoted when projections are used in 
a national or subnational context. For international studies or compari-
sons between countries, the use of projections published by international 
institutions ensures a certain consistency in assumptions between coun-
tries particularly with regard to international migration in developed 
countries. 
Discussion 
Statistics Belgium and the Federal Planning Bureau have been publishing 
for many years official population projections for Belgium at the district 
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level. These are used by official Belgian institutions in several short-, me-
dium-, and long-term projection models (such as economic, poverty, long-
term healthcare expenditure, energy and transport projections) and for 
specific external projects or requests. 
A projection is always based on a set of assumptions. The choice of the 
assumptions has a greater impact than the method itself on the projection 
results. For a long-term horizon (2060), it seems difficult to set up a sce-
nario which could be considered as the most likely projection. Each of the 
successive BEPOP projections presented in this paper is based on the cur-
rent knowledge and assumes there will be no change in policy or in soci-
etal organisation.  
The assumption of «unchanged societal organisation» does not entail 
freezing the value of various key parameters but rather assumes that the 
current trend will continue in the future, excluding breaks and major 
changes. For example, the downward trend observed in the mortality 
rates is expected to continue. The latest publication by the Federal Plan-
ning Bureau and Statistics Belgium that takes world population growth 
into account shows a long-term sustained level of international migra-
tion. In the case of a significant change or a break in these trends, the re-
ality may deviate from the assumptions made in these projections. 
Forecasting a break in the trend (for example as recently observed with 
the inflow of asylum-seekers) is not easy, notably because it can be influ-
enced by «unexpected» events such as changes in policy, in the interna-
tional environment (in particular for migration) or in economic activity. 
The asylum inflow and the economic crisis in Europe have influenced mi-
gration and fertility, which consequently impacts the population projec-
tion in the short term and confirms the need for a regular update of pro-
jections in Belgium. 
As for the general usefulness of a population projection, a population pro-
jection is not intended to provide the «right» number of inhabitants in a 
specific region for a specific time horizon but a trend. This trend should 
be as reliable as possible to be used as a guideline to analyse the impact 
of population growth on the different fields of potential interest (econom-
ics, politics, mobility, energy, urbanisation, health, ageing, environment, 
etc.). In other words, the aim of a population projection is to serve as a 
tool to support political decisions or feed debates on the future of our so-
cieties. For example, a given population projection might be used by pol-
icy makers to modify transport infrastructure or create new cities, which 
could impact on the future evolution of the local populations. The projec-
tion used to make such policies will consequently not be confirmed in the 
future when policy-makers succeeded in changing the trend. 
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To analyse and interpret projections in a relevant way, producers of pop-
ulation projections should pay special attention to the description and the 
publication of the methodology. Users should be made aware of the as-
sumptions underlying the population projection. A good knowledge of 
statistics is also necessary. For example, it is important to know whether 
the projected population includes only the registered population or the 
usually resident population (which also includes non-registered individu-
als), in particular for smaller entities. For example, the BEPOP only in-
clude the registered population, which certainly leads to an underestima-
tion of the population of localities (and more particularly of cities) where 
asylum seekers18, homeless or irregular migrants are more likely to set-
tle. For example, in 2013, Belgium had 11’099’554 inhabitants according 
to the national concept19 and 11’161’642 inhabitants according to the Eu-
rostat concept20, a difference of 62’088 inhabitants (0.5%). This differ-
ence stems from the asylum seekers, who are included in the Eurostat 
population statistics. Assuming that this population has specific behav-
iours with respect to migration (emigration in particular) or fertility and 
mortality, the long-term growth of the population could be affected.  
As a final remark, it should be borne in mind that each update of the pop-
ulation projections has to be viewed as part of a continuous process of 
integrating new observations, new demographic changes and methodo-
logical improvements. In other words, previous projections should not be 
considered as «unreliable» or «bad», but rather as being established on 
the basis of the current knowledge at the time. Since knowledge is a con-
tinuous process regular updates of projections are necessary. The update 
should notably take into account new demographic trends observed in 
the short term, while keeping the projection consistent (or relatively sta-
ble from one projection to another) in the long term. 
                                                                   
18. The official national definition of the population of the Kingdom of Belgium (Act 
of 24 May 1994, article 4) does not allow asylum seekers (registered in the so-called 
«waiting register») to be taken into account. They are included in the population statistics 
once they are recognised as refugees. 
19. Art. 4 of the Act of 24 May 1994 creating the waiting register: the statistics on 
population does not include asylum seekers whose application is pending and who are 
recorded in the waiting register, but only those who are recognised as refugees. 
20. For the population figures compiled by Eurostat from the data provided by Eu-
ropean Union (EU) Member States, that time is 1st January and the resulting figure is 
called population on 1 January. The recommended definition is the usual resident popula-
tion, representing the number of inhabitants of a given area on 1st January of the year in 
question. To meet this notion of usual resident population, Statistics Belgium provides 
Eurostat with the population including asylum seekers. 
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